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PURPOSE: Provided is a process for the preparation of a (0 

cephalosporin compound of the formulaO) in high purity and yield e 

by using 4-hydroxyphenylglycine anhydrides. CONSTITUTION: The T~~] j 

process for the preparation of a cephalosporin compound is o^~ N% ^f^Q 

characterized by reacting a cephem compound of the formula(2) co 2 R 2 

and 4-hydroxyphenylglycine anhydride of the formulaO) at 0-50 (2) 

deg.C, wherein the equivalent ratio of the cephem compound of j> o ch, 

the formula(2) to the 4-hydroxyphenylglycine anhydride of the ho-Q-hjh— i-o-c-c— a 

formulaO) is 1 .0:1 .0-2.0 or 1 .0-2.0:1 .0. V 
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R 2 fe 4>£ d\^M 2s>J\m 21018*2, 

-CH 2 -S-f g - C H 3 ££b -CH=CH-CH 3 
H 

i*S2J 

arsoi ^sfe * 3 mow sa?i* 

S V3S 4-8IE*AIBIW3£ld OlggJ 6PI 121 All IT £££3 213321 XII2£S0il 2£ 20ICL 

gel*. 1 




&3| ^ Oil AH , 



R' g 4£ Efe OfDIk Ss3|« 2J0I8H2, 

r 2 ^ 4^ afe ^a**Ai es^ii 2101m:}, 

qs= ^ N 321012a. 

-CH 2 -SHf g -CH 3 f£b ~CH=CH-CH 3 
H 

AII3M££&!ai &^X||°l AHm^dlS. A||nfE4ft! SE = AIIHHS88 ^°J^°S 4-61 E^AJffliy 336)1 SIsS SS!AIL> □ 

§ p-aj^sHoj 0f0|^3l£l Of^Sf ejgAISESAM XII 51 4 2AP. 0111 1CH, OR ^81 Xil 4,520.022 a §J XII 4,699.979 £011 = 4-8IE^A| 

miy3£i6]2i omik^ie et s J &ehoiiah paiis«i^3^poidiei ^erxiis Afeafoi /dig asu sisai^es/m s§ 

Dm JO 6101 ilfiSISS All EES §11 3HA|£|0| gifcCII. 01 gJgOIIAH Afg£|£ CIAI3£«!a9ISQ0IDIEfc 101! 2J 2 61 01 

ye a« e ^ &ehi ^xiai^o} 6^ o^eoi aisoi, ^ai, otast vm^ PAiB£*iai^aioiB ai»i^E£ xoapp* oh? oh 

a?-J 2CH*! 61121 £EZ>F iOIXIES Oil 8Hia^l 9I§! 1E2I SX1ISS0I HSofQfe SHI 3 01 ^Q. 

mm XII 4.694.079 S. All 3,970,651 S, XII 3,985.747 S % XII 4.160.863 £. % ^oH XII 1,532,682 £ 101!^ ?£J, 4-5IE^ 
Alffl|y3ei6iM E±2!jU VEMdl ¥4M £EH£ 01011 gsf4£ 3f6K)1 gjgg ¥4M2J 4-SIE^A|IHiy ^£I6J S313 S6JS1 

Btggt Pg H\E 9\mmi\ WSAiaESJKI A|imM£ISJ. AHHtE&ttt Ei=r AIIEES33 4^8fe gJSOl 3HAISICH Slfedl, 01 gJSOIIAIfc DH? 
?1SE! £«l±g! 5^21 £ gS}^^ MgaiES □ e^AI &fig ^£011 AH ?2\D\ fi9£JW. ^61 = ^S2J S±2!2| A|g 

i 91 sh ^E2i sxiu fiupf 2^?9D^ oia^eoi °ie omar oisj a[§ xixiie ^ai xne^oiaf^ gxngot hp. 

SEE!, ^Xll ^oHISI XII PCT/US97/12181 S(WO 98/04732)011^ 4-5IE^AIDI|y ^ai^"l OHiej^dll^ ^1A|^| Oil^Eil^l Cli 
Of^£fXll(acylase) it Oil AH AilS ^H^Bf ^eAI^ /dlHHS^l H26fir ^SOI ;HA|£JCH SiEU, 01 ^SOIIAife s^l Hf^ AfgafOI 

0^ £JES X1I5S!3H W^^PI OH^ Oi^H, ¥E|E ^AH CHif^^Sf^ai Ol^gOl °[Qb ^XilgOl 2iQ. 

E§1. XII 1,240,687 SOII^ O^OIE^I^} 4-5IE^A|H|IW 3£I6IS 0111 I2I5§ 01101^21 ygA|^ 3}£UI0I^ ?£21 6! ? 

^11 XII 5 E! C\m Oil (US ^£I6H! 3^12 *JS A-JIH SUMB 01^'if yiA|3|fe gJgOl ^HA|£|01 24 CHI , 01 4=101 30 LHXI 40%^ 

AH £2. ^61 yi^lSI ^E^f lOiX1Ai ^E2J SX1ISS1 >1xH0l SQfe gXllgOl 2JP. 

oi on s ^sxus a*^[ s«isi SH^api pj^m ai^s* ^b. ^si^ 321 751 4-aiE^Ainiiyeai^ ^411 oig&E^Mi 



^gOI Ol^HXf S^fe }|*3 
S ^§21 S9g /cHWS^H&! 5Hf^2j ^^jgj XilS^Sl XII go^ >!0IP. 

^S2i ft! 

a5|oi| ofBf g gJgOllAlfe. 51^1 Sffil^ 221 AilS SfHM31 5f^l 321 4-61 E^ Al my 3£l 6i ¥411 ^lA|3lb SS61fe. 
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O O CH 3 




^4 CHI AH . 



R ! S 4>± Eb OFDIE es^ll 2I0ISKD. 
R 2 fe 4^ Eb 3f^A| S£Z>IM 2101813. 

-CH 2 ~S^f £ -CH 3 ~CH=CH-CH 3 
H 

01 ah S BSS CH^ & All 61 £8813 PMUf UP. 

S SJS2| SI^At 1Sj AilW£±S£! £f&12| XII SOII Afg£!b 221 AHIgJ £1iJl£ DR ^oi XII 3.867.380 S. HI 3.489,752 S ^ All 4. 

520.022 SOil JHAIS XIIS&S0I! 0*£l §01 81 311 XllStt ^ MP. 

&S. 4-6IE^A|iHiyg£l6J 4-61 E^Al ffliy ^ £| d 1 fll^S^ i^^ifMU} ^gA|gJ°£M1 XII5W ^ 2ii=r Olte S ggXI 

121 g^Xf ^6i SS: 4-oiE^A|ffll y ^BI<m ?4*1 §y 012] fl|S3g|)S 6*04 g 01 6^1 XII £1/ 4> °IP. 

£ BtS2| S[S|At 1£j AilW^^SgJ Slia 22J A1IS St 38 HI 32J 4-8IE* A| Q| y B£ld ?4>B8 38*6! g OH Oil SS8I0I 

yiA|^2SM1 XilSW 4- 2JP. §1*1^ 1 Oil AH OfOIEJIb e^^9J £5^1°^ 511 4> SlfeCII. CM ^1 AH £SIlg0l£! AIIW£±S 

gj^ll s}^ 1011 AH ^8tl*JE£ AhgSJfe gf?2J e^Dfi 2|0lofb 22£, 3I£32£ § 51!. 01 All!, 8SS0MI1!. ««§!, &I^£IEL'. 

^£i^£iej. ci mi y oil n. ^iffliyouy, EEii^^oii^Ai^fey, BiM£f8iE£ii(£[y, t-¥^Ai^ay e^ ^ssui^ai goi s&gm. oi g 

^61 £J Bl CM1 2J6H £MI JO 8 4= 2ifc t-¥^A|5nsyOI 3f§ W^SiolP. EE>, d\^M SsJIOilb Oil!, t-¥l II WIJ CHI ^ Ell 
§, Oil ^A| 0111 US W^AIS^ Oil^Eils, Dili! E| 2 Dill ii US S^'PEl^ OII±EII = . 2,2,2-E£ll££0il 1 lUf US &5Wi Oil^EH^ 
Eb glfi, p-Oil^Al^i^, CI Niy Oil 3 521 US 0*2o^ on^Ejje s 0 | 58S01, 01 g Xll^SJJf^ Xi^6f^ §01 SMI XII ^ Sib 

p-oii^Aieu^oi unjsimp. 

#31 ttgOIIAi. S[ft,^ 22J Ailgj 2188 1.0 91*011 CH& 8W*I 321 4-6IE^A|tt||ye£l6] *?4>82l 1.0 UiXI 2.0&g. dl&5|8Mlte 1.2 
LHXI I.SSiTOIW, gOH£b 01182) t££IE, Afgs}&£, OlAilSLjMIJ, mm OfAHEUOl^, 1,4-CI^^ ^ EUMyolES^ 

Ol^OiS 501IAH £je« a mu £ ^ 2 § 01^21 £t)MO| SiECM. 01 g OfAHSLI^^oi d^SjStQ. §0H2J Aig^g Sf*^ 22] All 
S Sl&ei 31^25 5 LHXI 20 BH(¥EI/S»), b^^8Mlb 10 LH XI 15 bH(¥HI/SS)OIP. 

^Ol «J§g ^ Eb g^ll §^f6fXI ^ EH Oil AH E Kif€ ^ES £!g£JO| 0^^ ^101 &1£|CH. ¥^§101 ^^£JX| ^ 

ioi aaach 

S ^S£| ^aOilAH u J§g£c 0 LHXI 50 °C. ^61 15 LHXI 30^C^f bf^^ofOj. ^1 &10II £fi£Jb AI2>8 a J§8£, ^2J §J Afg 
if Oil tt}£* Stt 4= 2iEU, 3 LHXI 6 AI2J0IS SSSJP. 



2006/7/18 



3 



WIPS PIView 3.3.3.1 



S ^ V S2J aafAl 321 4-8IE^AIDHBSai6) ?4*BB AlgotfeGll & ^SOI 2EMAH, 6> E£r S^IM S?f8fXI SJ2E W)B 

ai^lhoii ofgsi ygoi a^Eioi. ^e>ssoi ®gs\x\ bu £^E£ gtsoi sigsjoi ahb££E§!3II saxiie! ADiuseis. aiiwe^b e 

AHHHSBB 3£E £ 4»5B 4= SIP. 

oi 5h s ^si ^ai on oil siasioi aa gAiisiJii ^§6f^xf em. oife s bssi ?a b stgsj oians ?ib soiqi s g 
?i^f oib aioiioii bbs& 58 oma. 



XII SOII : IIIBSB t-^^A|5[2ayOfOlk-(4-5lE^A|ffliy)OfA1t&IO|E(S|e|Ai 30J £tg>g)o| 
(0511 1) t-^^A|3fey0f0|k-(4-6IE^AIffliy)0|A||e^o| xn 5 

4-8IE*AIIBIWSai£! 33.4g(0.201)l Dil&l 340^011 * M£IOH!Of°J 41 ml(0. 2941)1 3IB QS. ^ 40tfliXI £SA|£P. 01 ttH 
£^01 Sxf ^SoHXI^QI, 01 1 Al^ §9 H2^8fSP. 01 OH AH SEB &£E£ W£ PS SB S58KM gOHl HI* 81 2 0111 01 Alt Ell 

0|e 400m£ £• B 100^1 JfSfSP. 5% HCI g^ES pHB 3.0 B& PM 0111 OfAHEilOlM #1 g£|S[ * 04. f><M 01DUI62S 2 

£8>sq, oioi ah, sjsbb com;n oi™i sb e^afoi eons jo si 2 baioii gysi 200^1 jfafoi 30^s inemsp. aaa 

01 31 61 12 SUSIES AII&iB DM £!3 2! £61 Oi ™^2| a* 45.8g(4#:86%)l 4^61£P. 

H-NMR(6,DMSO-d 6 ): 1 .37(9H,s -OC(CH 3 )3 ).4.94(1 H.d.8.0Hz.-CH).6.69(2H.d,8.5Hz. BIS! B-H), 7.16(2H,d.8.5Hz, ffl!Si B-H). 9.42(1 
H.brs.NH), 1 2.57(1 H.brs.COOH) 

(B3II 2) IIIBSB t-^^A|9f = ey0|DIE-(4-olE^A|ffliy)0|A||EII0|eoj ^5 

9311 1 CHI AH A1i£9 t-^^A|3f = ey 010IE-(4-6IE^AIffliy )01Ail^ 26. 7g(0. 101)1 30m* 21 N.N-P01IBSBO1OIE2I 100m* 21 DUBS! 1 

^£iE°i SBgoiioii d\o\h or^xi aztAi^p. oi gtsaioii maioiiBOtej i4.6mi(o.io5B)B ^lais io§ §9 3?9§i * eibsb isai 

E 12.9ml(0. 105B)£f Oil B SO 1SBIE 70m* 1 SBB B^B &}gSE3f 5t 0I& &£61XI BE4 ^£I61£AH 20£ §9 S331SP. OICH 
AH, OtOIIAH 30 S2» 322)6112 SPISS IS 100m* Oj 3SI AH361SP. ¥4 Btt OHlLil^ES SSAI^J ^ 0\2\mH 01^1 SB 

eWB Qe, 2j56fW S^|2| =5j§fWB 31.6g(4B:95%)B 4^5fSD. 

H-NMR(6,DMSO-d 6 ) : 1 .08(9H.s,EIBSB C(CH 3 ) 3 ). 1 .38(9H.s.-OC(CH 3 
) 3 ).5.20(1H. 

d. 7.5Hz, -CH),6.74(2H,d.8.5Hz,eyai B-H).7.24(2H,d.8.5Hz. fflfli B-H).7.86(1H. d.7.4Hz.-NH).9.56(1 H.s, -OH) 
IRtCm* 1 .KBr) : 3451.2980.1804.1701.1513,1173.1055.1021.953.566 

^AIOII 1: p-DH^AIgyg 73-[D-2-(t-¥^A|9JfiW 0mik)-2-(p-8IE^AIDIIU ) OF All M01D|E]-3-[HSai- 1 -B ]-3-A|IB-4-3» a ^3101 
^21 Ail 5 

p-QII^AI&i^ 7-0f0lk-3-[E^e!j-1-^ , ]-3-A||g 3 , -4-3^^ , eil0|e 2.0g(5.04B £1 1)1 Oil B OUilEilOlM 40m££| ^ 40^011 M6HAI5I 

H Ssies e^l ^[6H pHB 3.3011 ^^ISl ^£18H] ¥^ 0H1UI£E£ ^ UAI SB B^tl^O. 2^' ^EH2| & Oil 0} 

AH! SLUH 40m£l ^Faill ^AIOII 101IAH Ail 2 9 HIBSB t-^^A|3f sfiW 0fQlk-(4-5l E^AI ffliy )0I All Ell 01^ 1 .77g(5.04B£IB)B SUS! 
Do ^^OIIAH 4A|^ m^afSCL ^S^l SB g^6f01 0Uil£L|E^^ AIITiaH) 0111 OfAHEIIOlE 40^21 1 40^1 3>lEl Us. ^^I§ 

i ^z\o\n DDHi^og $ otjuam oi^i pai sBewaf^p. &mq\\ dii&i io^i sh ^s§ian2 30^ ay 

§1 1§I OlJlfafOt 0l^^!2J 2.82g(41:89%)l 4^af^P. 

H-NMR(6.0MSO-d 6 ): 1 .37(9H,s -OC(CH 3 ) 3 ) . 1 .47(3Hx1 0/1 1 ,d.6.8Hz.Z-CH 

3 ). 1.74(3Hx1/ 1 1.d,5. 7Hz.E-CH 3 ).3.74(3H.s.-OCH 3 ). 5.02-5. 19(4H.m.-C0 2 CH 2 

CH-.6-H), 5.53-5.60 (IH.m.bltf H) 1 5.08-5.72(1H.m i 7-H).6.01(1H.d.11.3Hz.blB H). 6.65(2H,d,8.5Hz,e!iS! B-H).6.91(2H.d.8.6Hz i B! 
H ff-H).7.19(2H ,d.8.5Hz.B!S! »-H). 7.34 (2H.d.8.6Hz. fflffl B-H).9.03(1H.d ( 8.4Hz-NH).9.34(1 H.s -OH) 



^AIOII 2 : 70-[D-2-O|Dlt-2-(p-aiE^AIiy)O|Ai|eomiE]-3-[HSE'-1-^]-3-A|ia'-4-^fss^^( Ai |nn^^)oj Xi)5 

p-OII^Aiail 1 7p-[D-2'(t-^^A|3fay0f0IE)-2-(p-3|E^A|Bliy)0|AilE01 D|EJ-3-IESB!-1-B]-3-A|lfil-4-9Js S?BaiOI£ I0g(16. 
4Bail)B MeiMSSOJAlie^ I00m£ Oil BSOII/H 2AI2] IflSJB Q§ 5 LH XI 10TCB ^XIofSAH 0|^HSfl(HIEIis 200f^ 1 5|3| 

ai^P. HXill 01 j»8H2 OI^HSE'OilEil^ i00m£ £ Ail ^ ^ * & f AH ^^255^01 Dl^^j 12 WIS M&l 25^ Oil ^^A|9L"D Oil 

B 01 All Ell 01 e 350m£ Oil g6HA|^J UMB 2-0111 «l AFkOilOl e 5.45g (32.8^£ll)l ^faiOl 1 M2} 19 295^P. BSB 01 31 8112 

0111 OfAilEilOl^ 100n^ £ All 2} ^ UM ^58f01 ^^S! AilHH^^' U§§1 30m* Oil g6HA|5|I2 1N-S^1 AH AH 81 ^^18fffl pH 

m 3.5-3.7^ §>^2iP. OICH AH 30^ S9 298H? 0^ £ PM 30^ CH JH^afU 3»IB OtHfsiaa. OICH AH a^AlgJ 1 5m£ 

S All S| 8H2 £!3 258K)1 DIW^°J ^^^Hl 5.41g(^l:81%)l ^^8fSP. 

H-NMR(6.O2O+Na 2 CO 3 ):1.73(3Hx10/1 1 ,d.6.5Hz.Z~CH 3 ), 1 .87(3Hx1/1 1 ,d.6.0Hz, 

E-CH 3 ), 3.27-3.60(2H,m,2-H) t 5.13~5.18(1H,d.4.5Hz l 6-H).5.22(1H.s,CHCO),5.53~6.03(1H.m, UIU H),5.73(1 H,d,4.5Hz.7-H),6.01 (1 H. 
d.llHz.bjy H).6.98(2H.d.9.0Hz.eLia' B- H).7.41 (2H.d.8.8Hz.e!!S B-H).9.53 (1H.d.8.4Hz. -NH) 
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S gJSSI £}S>^ 321 4-«£*AIDII«fi£l6J 0I§£! Allg£±S£!3|| g@g°J WI^^^Oll ttl^^, # 83151X1 SJ2E mi} 

b warn on oi^a bboi-- &gsicn. ?&sboi ^gsxi an ygoi aasoi saf^i 121 Anas^sa swaa net ^ 

24§S 4>^S 4 2JC1. 
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R' £ 44: Eir OIGIk es^ll 2JQI6H2. 
R 2 4£ E£r 9f = ^A! S^^IM 210! SHI, 

-CH 2 -S-f I -CH 3 -CH=CH-CH 3 
H 

3?S2, 

«l 1 »0II SiOUH, 

set*] 22) Aiis ggts i.o 33011 cuafoi sw&i 321 4-siE^Aiifliwgaiu ^411 1.0 lhxi 2.osst2£ Afgof^ 51 ^s°s ai^ & 
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